SUMMARY Proteoglycan link proteins were isolated from human articular cartilage obtained from normal and osteoarthritic femoral heads and purified to homogeneity employing a method previously described by this laboratory. The link proteins were analysed for amino acid composition, molecular weight on sodium dodecyl sulphate polyacrylamide gels, and ability to stabilise proteoglycan aggregates. The results of these studies were compared with those obtained with bovine link proteins. Two link proteins were identified in the purified fraction from normal and osteoarthritic human cartilage with apparent molecular weights of 54 000 (link 1) and 48 000 (link 2). Functionally the link proteins, isolated from osteoarthritic and normal cartilage, were indistinguishable as measured by their ability to stabilise aggregate. The amino acid compositions of normal and osteoarthritic link proteins were also found to be similar to each other but significantly different from the amino acid composition reported for the bovine link proteins. The quantities of these proteins in extracts from normal and diseased tissue were similar, as was the ratio of link protein 1 to link protein 2.
Articular cartilage contains few cells and an abundance of surrounding extracellular matrix, consisting mainly of collagen and proteoglycans. The elasticity of cartilage is largely related to the content and the structure of the proteoglycans in the matrix. Proteoglycan aggregate, a structural unit of cartilage, is composed of proteoglycans, hyaluronic acid, and 2 link proteins which differ in molecular weight and chemical composition. The relationship between proteoglycan aggregation and cartilage structure and function is not clearly understood.
The link proteins are believed to stabilise the binding of proteoglycan monomer to hyaluronate. Although the interaction between subunit and hyaluronic acid can occur independently, stability of the aggregate to alteration in ionic concentration, pH, centrifugal pressure, and temperature is enhanced by the presence of link proteins."2 In all hyaline cartilage studied with the exception of rat chondrosarcoma3 and fetal cartilage4 2 link proteins have been reported. The relative amounts of each of these 2 proteins (molecular weight 45-54 000 (link 1), and 40-48 000 (link 2)) are different depending Samples in a final volume of 0-5 ml contained the following components: (1) 500 ,ug AlDl; (2) 500 Ag AlDl with 6 Ag of high molecular weight hyaluronic acid; (3) 500 Ag AlDl with 6 ,ug of high molecular weight hyaluronic acid; and 40 Mug of either normal or osteoarthritic articular link protein. Each sample was prepared in buffer A and dialysed against buffer B for 6 hours to dissociate the elements of the sample and then reassociated by dialysis against several change of 0 5 M sodium acetate buffer at either pH 7 0 or pH 4 0 and then applied to a column of CL-Sepharose 2B (1 x 22 cm, flow rate 18 ml/hour) equilibrated and eluted with 0 5 M sodium acetate buffer at either pH 7 0 or pH 4 0, An automated carbazol method for uronic acid determination'6 was used to detect the elution pattern of the proteoglycan under the various pH conditions.
Results and discussion
This work describes the isolation, purification, and characterisation of human articular cartilage link proteins purified from human normal and osteoarthritic femoral heads. The purification procedure yields link preparations from both tissue types consisting of 2 proteins, link 1 and 2. These 2 proteins migrated on 7 5% SDS polyacrylamide gels as species with apparent molecular weight of 54 000 (link 1) and 47 500 (link 2) (Fig. 1) . The purified link proteins from normal and diseased tissue had similar ratios of link 1 to link 2 (1:1), as is apparent from Fig.  1 . This is in contrast to the 2:1 ratio obtained with link preparations isolated from calf articular cartilage and bovine nasal septum."7 The apparent molecular weight of human and bovine link proteins, however, are identical as is evident from the figure showing the 2 comigrating on SDS gels.
The amino acid compositions of these proteins is essentially the same for osteoarthritic and normal human articular preparations (Table 2) , though very different from those reported for the bovine preparations."7 One striking difference is the presence of 6 methionine residues in human as compared to only 2 in the bovine links. It will be interesting to determine the number of cleavage products produced by cyanogen bromide treatment of the human link proteins.
A method to measure link protein's ability to stabilise aggregate has been reported' 2and was used here to assay for this activity in preparations of normal and osteoarthritic link proteins. The results of this assay (Fig. 2) 
